Abstract: In the spectrum of diffuse large B-cell lymphomas (DLBCL), both T-cell/histiocyte-rich large B-cell lymphoma (TCHRBCL) and most lymphomatoid granulomatosis (LG) cases are characterized by the relative rarity of the neoplastic B-cell population, with respect to the overwhelming non-neoplastic counterpart of T cells or histiocytes. Here we report a case of aggressive B-cell lymphoma with unusual clinicopathological features partially overlapping these two entities.
INTRODUCTION

D
iffuse large B-cell lymphoma (DLBCL) is the most common subtype of non-Hodgkin lymphomas (NHL), accounting for approximately 30% of all newly diagnosed cases and more than 80% of aggressive lymphomas. 1 It has become increasingly recognized that DLBCL is not one entity, but rather a heterogeneous group of disorders, characterized by a wide variety of immunomorphologic characteristics, genetic features, and clinical outcomes. 2 In the spectrum of DLBCL, both T-cell/histiocyte-rich large B-cell lymphoma (TCHRBCL) and most lymphomatoid granulomatosis (LG) cases are characterized by the relative rarity of the neoplastic B-cell population, with respect to the overwhelming background of non-neoplastic surrounding T-cells or histiocytes.
TCHRBCL usually occurs in younger patients and often involves the liver, spleen, and bone marrow. Several morphological, immunophenotypic, and molecular similarities exist between TCHRBCL and nodular lymphocyte-predominant Hodgkin's lymphoma, which may pose serious diagnostic challenges. 3 In TCHRBCL less than 10% neoplastic B cells are seen on a background rich in reactive histiocytes and T cells, with a phenotype of cytotoxic nonactivated lymphocytes (CD8þ, TIAþ, granzyme BÀ). Large neoplastic cells are CD20þ and CD79þ, often express Bcl-6, and have immunoglobulin genes rearranged and mutated, supporting a germinal center B-cell derivation; however, infrequent expression of CD10, absence of BCL-2, and gene expression profiling data suggest that some downregulation of the B-cell program has occurred. 4, 5 Variations in morphology and immunophenotype are common, calling into question whether TCHRBCL is a homogeneous disease entity. 6 LG is an angiocentric and angiodestructive process involving extranodal sites, composed of Epstein-Barr virus (EBV)-positive B cells admixed with reactive T cells, which frequently predominate. LG typically presents in the fifth decade; lung involvement is the most frequent, followed by central nervous system, skin, liver, and kidney. 7 Here, we report a case of aggressive B-cell lymphoma with unusual clinicopathological features, partially overlapping these two entities and potentially representing a clinicopathological variant of DLBCL not previously described.
METHODS
Formalin-fixed and paraffin-embedded tissue sections were stained with hematoxylin and eosin and Giemsa. Immunohistochemical stainings were done using routine methods for clinical diagnosis; sections were submitted to antigen retrieval in ethylenediaminetetraacetic acid 1 mmol/L (pH 8.0) by microwaving twice for 5 minutes at either 750 or 900 W. Details of the antibodies used are shown in Table 1 . Bound antibodies were visualized by the alkaline phosphatase antialkaline phosphatase complexes technique. 8 EBV was detected using an ISH probe against EBVencoded small RNA (EBER) (EBER PNA Probe/FITC, Dako Cytomation, Carpenteria, CA) d according to the manufacturer's instructions. 9 Analysis for B-and T-cell clonality by immunoglobulin heavy chain (IgH) and T-cell receptor gamma (TRG@) gene rearrangement was performed according to established polymerase chain reaction protocols for clinical use. 10 Ethical approval was not necessary for this study, as all the procedures and interventions illustrated in this case are part of the good clinical practice. The patient expressed written informed consent to all diagnostic and therapeutic procedures described thereby.
CASE REPORT
A 55-year-old white male was referred to our outpatient clinic because of a computed tomography (CT) finding of a large abdominal mass and left inguinal adenopathy. No significant medical history was reported. At our evaluation, he reported a remittent and dull pain on his left flank, which had prompted a further diagnostic evaluation by his general practitioner. Laboratory values were notable for mild anemia (Hb ¼ 13.1 g/dL; normal range, 14-16 g/dL), moderate lymphopenia (620/mm 3 , normal range, 1000-3500/mm 3 ), and raised serum creatinine levels (1.7 mg/dL). Serum LDH levels were normal (348 U/L, normal range, 100-450 U/L), as serum electrophoresis and liver function. The CT scans of the chest, abdomen, and pelvis showed multiple scattered nodular lesions in the lungs (the greater of which measured 1.6 cm); marked left hydronephrosis was present, caused by a diffuse thickening of the pelvic connective tissue, compressing the left ureter and surrounding the bladder, the prostate, and ileopsoas muscles. Multiple left inguinal adenopathies were evident, the larger of which measured 2.6 cm. A biopsy of the most accessible inguinal lymph node had been performed, but no evidence of malignant lymphoma was found at histological examination. Given the strong clinical suspicion for a neoplastic disease, a new biopsy of the largest inguinal adenopathy was performed, which exhibited fat necrosis and chronic granulomatous inflammation with giant cells. At the positron emission tomography (PET) scan, both the pelvic masses and the pulmonary nodules showed remarkable metabolic avidity to 18-FDG ( Fig. 1) . A diagnostic bone marrow biopsy was proposed, but the patient refused the procedure. After these tests and before a new clinical evaluation, the patient developed acute abdominal pain with fever and was hospitalized in a nearby local clinic. An urgent laparotomy was performed. Intraoperative examination did not confirm the finding of an intraabdominal mass seen at the CT scan; a large pelvic abscess was instead found, with evidence of colonic perforation, bladder-colonic fistula, and completely necrotic bladder. Large adenopathies were also absent. Surgical intervention included partial colonic, total bladder, and omental resection with terminal colostomy to the left side, suturing of the remaining bladder, and fashioning of a bilateral nephrostomy. All the surgical specimens were submitted for pathological examination.
Pathological Findings of the First Surgical Specimen
Grossly, the intestinal wall appeared thickened and hardened with a 3-cm large perforation. The cut surface was whitish with areas of frank necrosis and the overlying mucosa featured erosions and ulcerations. The bladder wall appeared extensively necrotic.
On histology, the intestinal submucosa and muscularis propria layer displayed a mild small lymphocytic infiltrate within an edematous and necrotic stroma, with scattered atypical mononuclear larger cells, sometimes provided with a conspicuous nucleolus and a relatively abundant cytoplasm. In the intestine, the large cells were B lymphocytes (CD20þ/ CD79aþ/CD3À) with strong IRF4 expression and active cycling (Ki67 80%). No clear-cut expression of germinal center markers (BCL6 and CD10), CD30, BCL2, and k or l light chains could be observed, although no positive internal controls were present for BCL6. The immunohistochemical staining for cytomegalovirus and in situ hybridization (ISH) for EBER proved negative. The accompanying population of small lymphocytes was mainly composed of CD3þ cells with both helper (CD4þ) and cytotoxic (CD8þ) phenotype, and rare CD20þ B cells (Fig. 2) . T lymphocytes did not display evident cytological abnormalities; regular representation of other T-cell markers (CD2, CD5, CD7; Fig. 3 ) was observed; molecular studies for clonal rearrangement of TCR-gamma gene proved negative ( Supplementary Fig. 1S , http://links.lww.com/MD/ A126). Molecular studies for clonal rearrangement of IgH gene did not provide any reliable result, likely because of the abundant coagulative necrosis and tissue autolytic degeneration. The specimen from the bladder showed extensively necrotic tissue with scattered lymphoid infiltration and no evidence of large atypical cells.
The histological and immunohistochemical features of the lymphoid infiltrate prompted the differential diagnosis between a primary aggressive B-cell lymphoproliferative disorder and an abnormal inflammatory hyper-reaction with secondary perforation and involvement of the colonic and bladder wall, in the light of the referred absence of a properly defined mass at surgical examination and presence of a large abscess instead.
After the intervention, the patient entered a septic state confirmed by repeated findings of Gram-negative bacteria from blood and abdominal drainage cultures. Notwithstanding extensive antibacterial treatment, the septic state persisted. The finding of increasing pulmonary nodules at the chest CT scan prompted the execution of a transbronchial biopsy of a 3-cm nodular lesion in the left lung, which resulted nondiagnostic. Also, pleural fluid obtained from thoracentesis proved sterile, and cytological examination of the sediment did not find cells. Given the strong suspicion for B-cell lymphoma, the resistance to multiple antibacterial treatments, and the evidence for growing abdominal and pulmonary lesions, the possibility of a treatment with Rituximab was discussed. However, owing to the poor clinical conditions, the patient was deemed unfit even for this treatment.
Approximately 2 months after the hospitalization, the patient developed a massive intra-abdominal hemorrhage. He underwent immediate surgical intervention, but attempt to stop the bleeding was unsuccessful. The patient died during the intervention. A large mass in the left iliac fossa was found and sent for pathological examination (Figs. 4 and 5) . 
Pathological Findings of the Second Surgical Specimen
On histology, the sample was diffusely necrotic and edematous, with a dispersed loose mixed lymphocytic and granulocytic inflammatory infiltrate within which large cells, cytologically more atypical than those previously observed in the intestine, were seen, either scattered singly or focally surrounding small blood vessels as perivascular cuffs. These cells expressed CD20, IRF4, and BCL6, with negativity for CD3, CD10, and BCL2. The strong diffuse positivity for the cMyc protein (>90%) and the extremely high Ki67-index confirmed the aggressive nature of the neoplastic process. Again, ISH for EBER proved negative and the clonal rearrangement of IgH genes was not assessable.
A diagnosis of an extranodal EBV-negative high-grade large B-cell lymphoma with massive necrosis and angiocentric pattern of growth was addressed, although the unique histological features did not allow to classify this tumor within any of the recognized WHO entities.
DISCUSSION
From a clinicopathological perspective, this neoplasm cannot be easily attributed to a definite WHO category and poses the following diagnostic challenges. The presence of scattered large B-cells in a small T-lymphocytic background suggested a T-cell-rich large B-cell lymphoma of the intestinal wall as the only possible lymphoma diagnosis, although the wide necrosis and edema as well as the CD4 prevalence of the T-cell infiltrate and the extranodal site were scarcely consistent. The abundant necrosis and the prominent perivascular location of the neoplastic cells (particularly observed in the second excised sample) may conversely suggest a diagnosis of LG grade 3 7,11 even without detectable EBV integration. The latter observation might be justified by the poor DNA preservation, likely induced by the wide necrosis; also, rare cases of EBV integration with discordant EBER (ISH) and latent membrane protein (LMP) (immunohistochemistry) positivity have been described; in these instances, PCR for EBV BamHI-W fragment yielded the highest sensitivity 12 However, the clinical setting strongly discourages the diagnosis of LG, as this tumor usually presents in immunocompromised subjects and mostly affects lungs (>90% of cases), 11 whereas our patient was immunocompetent and fully healthy just a couple of months prior, and the lesion primarily arose in the gastrointestinal tract. The alternative diagnosis of a TCHRBCL, already considered in the first biopsy, could only fit with the presence of scattered EBV-negative large B-blasts, 13 as neither the massive necrosis nor the striking angiotropism, the large cell sheets, and the scarcity of T lymphocytes are consistent. Very rarely, cases of angiotropic TCHRBCL have been reported, but only as primary skin lymphomas; 14, 15 however, in these cases, the angiotropic component was represented by the small T-cells, the B blasts being found at distance from the blood vessels. 14, 15 As regards phenotype, the significant aggressiveness of the tumor is unusual in a BCL2-negative neoplasm, this anti-apoptotic molecule being among the parameters commonly related to a worse prognosis. 16, 17 However, this result is fairly in keeping with the remaining phenotype of the tumor, which is reminiscent of a late germinal center B lymphocyte (being BCL6þ/IRF4þ), as more reliably assessed in the second biopsy. However, since none of the several immunohistochemical algorithms published for stratifying the large B-cell lymphomas upon the cell of origin 18, 19 is accepted or advised by the WHO classification and because the patient's conditions did not allow any therapy, no speculations are feasible regarding the prognostic impact of the phenotype.
From a clinical viewpoint, the management of the patient has been prejudiced by failure to reach a definite histological diagnosis before death. Overall, the patient underwent two lymph node biopsies, a transbronchial biopsy, and a surgical intervention without a conclusive diagnosis, but these unsuccessful attempts likely recognize different causes. The absence of a pathological PET uptake in the residual inguinal lymph nodes suggests that lymphoma cells were truly absent or poorly represented in the excised samples. The sensitivity of fineneedle aspiration in the diagnosis of TCHRBCL is low. 20 In the first surgical specimen, the massive necrosis prevented the molecular studies for clonality to exclude an exaggerated inflammatory reaction. When necrosis is established before tissue removal, little can be done to improve the diagnostic accuracy, as cellular detail is irreparably lost and most immunostaining and molecular techniques either fail or give misleading results. 21 Moreover, after the surgical procedure, the patient went into a septic state, which persisted until the exitus, precluding any further immunosuppressive or cytostatic treatment.
In conclusion, to the best of our knowledge, this case represents the first reporting of a massively necrotizing angiotropic EBV-negative large B-cell lymphoma, with a fatal clinical course, primarily arising in the gastrointestinal tract of an immunocompetent previously healthy middle age man.
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